620         THE CENTRAL NERVOUS  SYSTEM
The Physiology of Sleep
During sleep most of the functions of the body are carried on
at the lowest levels possible in health. Heat production is from
10 to 15 per cent below the so-called basal level. The mecha-
nisms regulating the body temperature are less sensitive than in
the waking state and the temperature is depressed by one or
two degrees Fahrenheit; the rate of the heart is reduced in fre-
quency by from 10 to 30 beats per minute, and a decline in
blood pressure of about 20 mm. occurs in quiet, restful sleep.
The urine volume is considerably reduced, but its concentration
in solids is increased. The cutaneous vessels are usually dilated
and the secretion of sweat is stimulated. The tone of all the
skeletal muscles is lessened, the deep tendon reflexes are de-
pressed or abolished, and there may be a Babinski (extensor)
response of the great toe (p. 572). The eyes are usually rolled
upward and the pupils constricted. Gastric motility and secre-
tion have a tendency to be greater during sleep than in the
waking state.
Seriously detrimental effects may be exerted upon the nerv-
ous system by lack of sleep. Experiments upon human sub-
jects in which wakefulness was enforced for long periods
caused profound psychological changes. In one series of ex-
periments the volunteers went without sleep for periods of a
duration up to 112 hours. Loss of memory, irritability, hallu-
cinations, and even schizophrenic manifestations were ob-
served within from 30 to 60 hours of sleeplessness.
The required hours of sleep; depth of sleep. The amount of
sleep required at different ages is given in the table below.
Adults vary greatly in the hours of sleep which they find neces-
sary to " knit up the ravelled sleeve of care."
Hours
New born  ......................    18-20
Growing children ...............    10-12
Adults..........................      6-9
Aged persons ...................     5~" 7